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(54) LUBRICANT COMPOSITIONS 

(57) A lubricant composition comprising a base oil, a rust inhibitor system comprising (A) at least one neutral rust 
inhibitor and (B) a compound of formula: 
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in which Z is a group R^CH-, in which R, and R 2 are each independently hydrocarbyi groups containing up to 34 
carbon atoms, the total number of carbon atoms in the groups R 1 and R 2 being from 11 to 35, and (C) a solubiiising 
agent for the rust inhibitor system which is an ashless dispersant. 
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De cription 



[0001] The present invention relates to lubricating compositions which exhibit good rust inhibition and wet fiiterability 
and to their use. 

[0002] Fluids/lubricants for turbine ("R&O"), hydraulic and industrial applications are required to meet a variety of 
performance characteristics and these tend to be achieved by blending an additive/additive pack with a base oil. The 
additive/additive pack imparts the desired properties to the base oil thereby making it suitable for its intended utility. 
[0003] Rust inhibition is a property which is often desired, particularly in'hydraulic fluids and turbine oils, and numer- 
ous additives have been used to achieve this. Recent attention in this regard has been upon acidic rust inhibitors such 
as reaction products of carboxylic acids, polyalkylene polyamines and alkenyl succinic anhydrides such as are de- 
scribed in USP 4,101 ,429. Unfortunately, while these acidic rust inhibitors can give the desired level of rust inhibition, 
in the presence of water they tend also to interact with metals which may be present either deliberately, in the form of 
other functional additives components such as metal-containing detergents, or as contaminants. This interaction can 
lead to the production of degredation products leading to deposit formation as particulates and/or precipitates. In hy- 
draulic fluids the degradation product are particularly troublesome because to maintain good power transmission and 
to avoid damaging hydraulic equipment in which they are used, the hydraulic fluid should be kept meticulously clean 
and free of contaminants. To ensure that the fluid is substantially free of contaminants very fine filters are used. However, 
the kind of degredation products which are produced can result in filter clogging or blocking. 
[0004] Turbine oils represent another practical situation where the cleanliness of the lubricant (R&O oil) used is 
important. To maintain effective operating conditions and to avoid damaging the equipment in which they are used 
turbine oils should be kept meticulously clean and free of contaminants. Again, very fine filters are used to minimize 
contamination. 

[0005] The present invention provides a lubricant composition which exhibits rust performance comparable to com- 
positions based on the kind of acidic rust inhibitors mentioned above, and which do not interact adversely with metal 
(s) which are present in the formulated lubricant, especially when water is also present, i.e. the compositions exhibit 
good wet fiiterability. It is also desirable to provide a rust inhibitor system which has good solubility in a variety of oil 
basestocks. The present invention also satisfies this criterion. 

[0006] Accordingly, the present invention provides a lubricant composition comprising a base oil, a rust inhibitor 
system comprising (A) at least one neutral rust inhibitor and (B) a compound of formula; 
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in which Z is a group R 1 R 2 CH-, in which R 1 and R 2 are each independently hydrocarbyl groups containing up to 34 
carbon atoms, the total number of carbon atoms in the groups R, and R 2 being from 11 to 35, and (C) a solubilising 
agent for the rust inhibitor system which is an ashless dispersant. 
45 [0007] The term "neutral rust inhibitor", in the present specification, means a rust inhibitor that is essentially free of 
-COOH functional groups. 

[0008] Preferably, the at least one neutral rust inhibitor is a hydrocarbyl ester of formula R(COOR') n in which R and 
R' are each independently hydrocarbyl or hydroxyhydrocarbyl groups containing up to about 40 carbon atoms and n 
is from 1 to 4. 

so [0009] Preferably, in the hydrocarbyl ester (A) R and R are each independently hydrocarbyl groups, or hydroxyhy- 
drocarbyl groups, containing 8 to 20 carbon atoms, and n is from 1 to 4. 

[0010] It will be appreciated that the maximum number of groups COOR* which are present on the hydrocarbyl or 
hydroxyhydrocarbyl group R will vary depending on the number of carbon atoms in R. For example, if R is a hydrocarbyl 
group containing only one carbon atom, the maximum possible value of n will be 4. When R is a hydroxyhydrocarbyl 
55 group containing one carbon atom the maximum value of n will be 3. 

[001 1] The hydrocarbyl esters can be prepared by conventional esterification procedures from a suitable alcohol and 
an acid, acid halide, acid anhydride or mixtures thereof. Also, the esters of the invention can be prepared by conven- 
tional methods of transesterification. By "essentially free", it is meant that the starting acids, acid halides, acid anhy- 
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weight. Whether added directly to the base oil, or in the form of a concentrat , component (D), should be present in 
the finished oil in an amount of 0.01 % by weight. The amounts (A), (B), (C) and, where used, (D) in a concentrate are 
such that the amounts mentioned should be achieved in the finished composition when the concentrate is used at 
typical treat rates of, for instance, 0.30% by weight. 

5 [0045] Other additives commonly used in lubricants/fluids for turbine, hydraulic and industrial applications may be 
included in the compositions or concentrates of the present invention. These include antiwear agents, such as sulphur 
and/or phosphorus containing compounds, antioxidants, demulsifiers and corrosion inhibitors. These additives, when 
present, are used in amounts conventionally used in such applications. Some additives may be included in the con- 
centrate and some added to the fully formulated lubricant/fluid as a top-treat. 

io [0046] The invention will now be illustrated by the following Examples that are not intended to limit the scope of the 
invention in any way. 

EXAMPLES 

is [0047] Lubricant fluid compositions were prepared in accordance with the following table. The amounts given for 
each component are expressed as percentage by weight of component in an additive concentrate. The treat rate 
indicates the level of dilution of the concentrate in formulating the composition. 

[0048] The compatibility of the additive components in the compositions was assessed visually after one month. 
[0049] The wet filtrability of each fluid was assessed using Afnor E48-691 (wet) test. In the latter a water-treated 
20 fluid is filtered under conditions of constant pressure and temperature through a membrane with a determined absolute 
stopping power. 

[0050] The filtrability index of the fluid I F is defined for a given fluid by the ratio: 

25 |p _ T 300' T 200 

2 ( T tOO" T 50) 

in which 

30 T 300 is the passage time, through the membrane, of 300 cm 3 of fluid. 
T 20o is the passage time, through the membrane, of 200 cm 3 of fluid. 
T 100 is the passage time, through the membrane, of 100 cm 3 of fluid. 
T 50 is the passage time, through the membrane, of 50 cm 3 of fluid. 

35 [0051] The IF ratio therefore consists of comparing the filtration speeds of the fluid in the course of the test. The ratio 
as well as the filtration speed of the various segments for each sample are indicative of the ease of filtration of the 
fluid. An IF value of less than 1 indicates a fault in the test method. The closer the IF value to 1 , the better filtrability of 
the fluid. If during testing the membrane becomes clogged an abort result is recorded. 

[0052] The Shell Filtration Test is used to evaluate the filterability characteristics of oil based hydraulic fluids with 

40 and without calcium and/or water contamination. The flu ids as blended and the contaminated fluids are each tested in 
duplicate as follows. After pre-treatment at 70°C, 300 ml of test oil are filtered through a 1 .2 micron Millipore membrane 
using a 650 mm Hg vacuum. The fluid temperature is not specifically controlled but should be in the range of 19 to 
The time in seconds for each successive 100 ml of fluid to filter, or for the filter membrane to block, are noted. 
The results of the Shell Filtration Test are indicated as either PASS, meaning that ail 300 ml of oil passed through the 

45 filter, or FAIL, meaning that the filter became blocked. 

[0053] The tendency of the hydraulic fluid to cause rusting was assessed during the ASTM D665B test. In this test 
a steel blank is cleaned by rotation at 1700 rpm in contact with 150 grade aluminium oxide cloth and then with 280 
grade cloth. A PTFE holder is attached to the blank and this assembly completely immersed in a test tube containing 
the fluid under test. 300 ml of test fluid is poured into a 400 ml beaker, the beaker having been cleaned first using 

so detergent solution, rinsed with distilled water and dried in an oven for about 1 5 minutes. The beaker is then placed in 
an oil bath (set to 60°C) to which a perspex cover is attached. A stirrer is lowered into the test fluid through a hole in 
the top of the cover and the fluid stirred. After about 30 minutes the steel blank is removed from the test tube and 
allowed to drain briefly before placing into the beaker. After a further 30 minutes, 30 ml of synthetic sea water solution 
is added to the test fluid in the beaker. After 24 hours the steel blank is removed from the test fluid, allowed to drain, 

55 rinsed with heptane and assessed according to the following rating system: 

PASS : No Rusting 

LIGHT : Not more than six rust spots, each of which is less than tmm in diameter. 
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MODERATE : More than six spots, but confined to less than 5% of the surface of the blank. 
SEVERE : Rust covering more than 5% of the surface of the blank. 



Component (wt%) 


Run 




1 


2 


A 


0.24 




B 


0.06 


0.05 


c 


0 05 


0.03 


D 




0.01 


Treat Rate (%) 


0.35 


0.3 


Base oil (Group) 


III 


III 


Compatability (after 1 


clear and 


clear and 


month) 


bright 


bright 


Afnor (dry) 


1.03 


1.03 


Afnor (wet) 


1.65 


1.03 


Shell Filtration Test (time 






in seconds per 100ml) Dry 


94/86/87 


103/108/111 


Wet 


PASS 


PASS 




(92/103/125) 


(101/108/110) 


Wet + Ca 


PASS 


PASS 




(84/91/106) 


(106/112/116) 


D665B 


PASS 


PASS 



30 NOTES 

Component (A) was pentaerythritol monooleate. 
Component (B) was a 3-C 18 .24 alkenyl-2,5-pyrrolidindione. 

Component (C) was a polyisobutenyl succinimide derived from polyisobutenyl (Mn 1300) succinic anhydride and 
35 tetraethylene pentamine. 

Component (D) was a polyisobutenyl (Mn 950) succinic anhydride. 

[0054] The Group ill basestock was Yubase 6. 

[0055] The compatibility results show that the additive components remain fully in solution in the basestock used. 
40 No precipitate was observed after one month. This confirms that the components exhibit excellent solubility in these 
refined Group III basestocks. Similar compatability results would be expected in the less severe Group I and II base- 
stocks. 

[0056] When Run 1 was repeated except that component (C) was omitted the compatability in the Group 1 1 1 basestock 
was derated; after 1 month the oil solution was cloudy due to the presence of precipitate. This confirms the efficacy of 
4$ component (C) in solubilising the rust inhibitor system components. 

[0057] The Afnor results for Runs 1 and 2 show that the compositions in accordance with the present invention exhibit 
excellent wet filtrabiiity. 

[0058] The results in the Shell Filtration Test show that the compositions exhibit excellent water tolerance, even in 
the presence of a metal. 

& [0059] The results in the ASTM D665B rust test are both passing indicating that the composition exhibit acceptable 
rust inhibiting properties. 
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A lubricant composition comprising a base oil, a rust inhibitor system comprising (A) at least one neutral rust 
inhibitor and (B) a compound of formula: 
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in which Z is a group R^CH-, in which R, and R 2 are each independently hydrocarbyl groups containing up to 
34 carbon atoms, the total number of carbon atoms in the groups R 1 and R 2 being from 11 to 35, and (C) a 
solubilising agqnt for the rust inhibitor system which is an ashless dispersant. 

2. A composition according to claim t wherein the at least one neutral rust inhibitor (A) is a hydrocarbyl ester of 
formula R(COOR') n in which R and R' are each independently hydrocarbyl or hydroxyhydrocarbyl groups containing 
up to about 40 carbon atoms and n is from 1 to 4. 

3. A composition according to claim 2 wherein R and R* are each independently hydrocarbyl or hydroxyhydrocarbyl 
groups containing from 8 to 20 carbon atoms. 

4. A composition according to claim 3, wherein (A) is pentaerythritol monooleate. 

5. A composition according to any one of the preceding claims, wherein in (B) the total number of carbon atoms in 
the groups R, and R 2 is 18 to 24. 

6. A composition according to claim 5, wherein (B) is a 3-C^ e. 24 alkenyl-2,5-pyrolidindione. 

7. A composition according to any one of the preceding claims, wherein the ashless dispersant is a Mannnich base 
ashless dispersant. 

8. A composition according to any one of claims 1 to 6, wherein the ashless dispersant is the reaction product of 
polyamine and a hydrocarbyl substituted succinic acylating agent, in which the hydrocarbyl group contains at least 
40 carbon atoms. 

9. A composition according to claim 8, wherein the succinic acylating agent is a polyisobutenyl succinic acid or a 
polyisobutenyl succinic anhydride, derived from polyisobutene having a number average molecular weight of 700 



10. A composition according to claim 8 or 9, wherein the polyamine is an alkyiene polyamine of formula H 2 N(CH 2 ) n 
(NH(CH 2 ) n ) m NH 2 in which n is 2 to 10 and m is 0 to 10. 

1 1 . A composition according to claim 1 0 wherein the polyamine is tetraethylene penatamine or a mixture of polyamines 
which has an overall composition approximating to tetraethylene pentamine. 

12. A composition according to any one of the preceding claims, further comprising (D) an aliphatic carboxylic acid or 
anhydride in which the aliphatic group contains at least 20 carbon atoms. 

13. A composition according to claim 12, wherein (D) is an alkenyl carboxylic acid or anhydride in which the alkenyl 
group contains from 10 to 75 carbon atoms. 

14. A composition according to claim 13, wherein (D)is an alkenyl succinic anhydride in which the alkenyl group con- 
tains from 10 to 65 carbon atoms. 

15. A composition according to claim 14, wherein (D)is a polyisobutenyl succinic anhydride having a number average 
molecular weight of 300 to 950. 

16. A composition according to any one of the preceding claims, wherein the base oil is a Group I, II or III base oil. 
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17. A composition according to claim 16, wherein the base oil is a Group ii or ill base oil. 

1 8. A composition according to any one of the preceding claims further comprising at least one additive selected from 
antiwear agents, antioxidants, demutsifiers and corrosion inhibitors. 

5 

19. Use of an ashless dispersant (C) as defined in any one of claims 1 and 7 to 11 to improve the solubility in a base 
oil of a rust inhibitor system comprising a compound (A) as defined in any one of the claims 1 to 3 and a compound 
(B) as defined in any one of claims 1 , 5 and 6. 

10 20. Use according to claim 19, wherein the ashless dispersant (C) is employed in combination with an aliphatic car- 
boxylic acid or anhydride as defined in any one of claims 1 2 to 1 5. 

21. Use according to claim 19 or 20, wherein the lubricant composition contains a metal. 
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